Letter-writing is an integral practice for genetic health professionals. In Victoria, Australia, patients with a chromosomal variant of uncertain clinical significance (VUS) referred to a clinical geneticist (CG) for evaluation receive consultation summary letters. While communication of uncertainty has been explored in research to some extent, little has focused on how uncertainty is communicated within consultation letters. We aimed to develop a multi-layered understanding of the ways in which CGs communicate diagnostic uncertainty in consultation summary letters. We used theme-oriented discourse analysis of 49 consultation summary letters and thematic analysis of a focus group involving eight CGs. Results showed that CGs have become more confident in their description of VUS as 'contributing factors' to patients' clinical features, but remain hesitant to assign definitive causality. CGs displayed strong epistemic stance when discussing future technological improvements to provide hope and minimise potentially disappointing outcomes for patients and families. CGs reported feeling overwhelmed by their workload associated with increasing numbers of patients with VUS, and this has led to a reduction in the number of review appointments offered over time. This study provides a rich description of the content and process of summary letters discussing VUS. Our findings have implications for letter-writing and workforce management. Furthermore, these findings may be of relevance to VUS identified by genomic sequencing in clinical practice. European Journal of Human Genetics (2017) 25, 22-30; doi:10.1038/ejhg.2016.135; published online 16 November 2016
INTRODUCTION
Chromosomal microarray (CMA) is currently recommended as a firsttier diagnostic test for children with global developmental delay, intellectual disability and autism spectrum disorder. 1 The higher resolution of CMA in detecting copy number variations (CNVs) has resulted in a 15-20% diagnostic yield compared to 3% with conventional karyotyping in this patient cohort. 1 Additionally, CMA has resulted in a greater detection of chromosomal variants of uncertain clinical significance (VUS). 2, 3 Although VUS are enriched in patient cohorts, they are also identified in apparently healthy control populations, and therefore their clinical significance is uncertain.
The Victorian Clinical Genetics Services (VCGS) in Melbourne, Australia began using CMAs diagnostically in 2009 and has reported approximately 37 000 CMA results, including approximately 1500 VUS at the time of this study. Two recurrent microdeletions consistently reported at the time by the VCGS laboratory as VUS involve chromosome regions 15q11.2 (containing the NIPA1 and NIPA2 genes) and 16p13.11 (containing the NDE1 gene). These microdeletions can be inherited or arise de novo. They are incompletely penetrant, and phenotypic expressivity is often highly variable even within families. 4, 5 Patients in whom a VUS is detected by CMA are seen by a clinical geneticist (CG) for clinical evaluation and genetic counselling. As part of standard practice, patients (or their parents/caregivers) receive a summary letter following their consultation covering a range of information discussed in the consultation including test results, prognosis and plans for ongoing management. CGs often write a plain language summary letter directly to the patient/parents in addition to a more medically oriented letter to the referring doctor.
Receiving summary letters following medical consultations can: increase patient autonomy, and engagement in care; and improve patient compliance and satisfaction. 6, 7 Parents of children with a genetic condition place great value in the summary letters received from their genetics specialist. 8 However, some report that the language used between medical professionals is difficult to follow and that it is sometimes unclear what information was most relevant to them. 7 There is currently limited research regarding how CGs approach genetic counselling of patients receiving CMA VUS results. The few studies conducted suggest that doctors may not be comfortable discussing VUS with their patients. [9] [10] [11] Turbitt and colleagues 9 reported that many Australian health professionals, both non-genetic and genetic specialists, became less confident about disclosing genetic test results as the clinical implications became less certain. This is consistent with findings from American health professionals where doctors reported feeling uncomfortable speaking to their patients about uncertain results. 11 There has been no previous research investigating uncertainty within consultation summary letters written by CGs to patients.
Additionally, there has been no research exploring how CGs experience writing letters in which a VUS has been identified. As we enter the era of large-scale genomic testing in clinical practice, understanding the different ways in which we communicate uncertainty is becoming increasingly important. This study aimed to develop a multi-layered understanding of the ways in which CGs communicate and experience diagnostic uncertainty in consultation summary letters. Specifically, we sought to investigate the content of letters discussing VUS; evaluate how CGs convey uncertainty in their letters; and understand why CGs choose the language used in their letters.
METHODS
This study was an observational and exploratory study using qualitative approaches, based upon the theoretical framework of symbolic interactionism. This theory assumes that people act, or react, to an event according to the meaning they have for that event; that the meaning is based on their past experiences; and that meaning is negotiated through interactions with others. 12 It included two parts; an analysis of consultation summary letters, and a focus group with CGs exploring their experiences of letter-writing. Ethical approval for this study was obtained through The Royal Children's Hospital Human Research Ethics Committee (HREC number 34092A).
Letter analysis
We used purposive, criterion-based sampling 13 to identify a selection of letters containing a discussion of uncertainty. As chromosome 15q11.2 and 16p13.11 microdeletions were consistently reported as VUS by VCGS Cytogenetics over the period 2009-2013, and occurred frequently enough to provide an adequate sample, we selected these as the focus of this study. All individuals with a 15q11.2 or 16p13.11 microdeletion reported from 2009 to 2013 inclusive were identified by database search. Only those letters pertaining to the proband, written by a VCGS CG, and addressing no other CNVs were included. Letters were deidentified with a code applied indicating the doctor who had written the letter, the letter number for that doctor, and the year in which the letter was written, for example, CG01_1_09. Identifying information within letters was removed, indicated by square brackets. Letters were imported into the QSR International software program NVivo10 14 for management and storage of coding.
We used theme-oriented discourse analysis to analyse the letters. 15 This involves a multi-step process of content, thematic and discourse analysis to achieve a 'thick' understanding of the text. Initially, each letter was inductively coded to allow characterisation of the structural form (content analysis) and the identification of themes (thematic analysis) common to the letters. 16 The thematic focus of this study, communicating uncertainty, was explored further through discourse analysis. Discourse analysis can be described as 'anything beyond the sentence' 17 including the 'largely unconscious ways in which we process text and talk'. 15 We analysed doctors' use of stance 18 to investigate their degree of commitment to their statements (epistemic stance) and attitudes (affective stance) towards VUS. Stance marking relates to how people position themselves in relation to what they are communicating. 18 Epistemic stance indicates the degree of commitment a person displays towards what they are saying or writing and can be characterised as weak or strong. 19 Examples of epistemic stance include discursive hedges such as 'maybe' or 'might' that act to lessen the speaker's conviction towards a statement. We also coded the letters for discourse markers displaying positive or negative emotions regarding VUS -affective stance. Affective stance indicates a person's attitude about what they are saying or writing and can be characterised as positive or negative. 19 
Focus group
CGs for the focus group were sampled using a purposive, criterion-based method 13 to ensure that participants had experience writing consultation summary letters. Doctors were invited to participate if they were:
CGs or CG fellows practicing in Victoria at the time of recruitment and working at VCGS between 2009 and 2013.
The focus group was digitally audio-recorded with informed consent and transcribed as described by Edwards. 20 The transcript was imported into NVivo10 to facilitate the coding process. The focus group data were analysed using content and thematic analysis. 21 Data were independently co-coded by two authors (RPC, JP) and themes were discussed and refined.
RESULTS

Letter analysis
A total of 49 letters referring to patients identified with the 15q11.2 (n = 35) or 16p13.11 (n = 14) microdeletion were included for analysis. Twenty CGs wrote between one and 12 letters (x̄= 4). Letters were written between 2009 (n = 1) and 2013 (n = 13), with the most written during 2011 (n = 15). As most (96%) involved a paediatric patient, letters were addressed to the proband's family member, although eight (16%) letters were addressed to the referring doctor, with parents/family sent a copy. Table 1 presents the findings from the letter content analysis, representing the structural components of the letters that were identified, their frequency, and their average proportion within the letters. The three main components are discussed below.
Content analysis
Explanation of result. On average, 32.1% of each letter's content was devoted to explaining the CMA result. While reporting the result, two thirds of letters also included an explanation of the CMA test itself. Twenty-six (53%) described CMA as a very detailed test, six (12%) explained that it was 'looking for small missing or extra pieces of DNA' (CG6_1_12) and 12 (25%) highlighted the 'newness of microarray testing' (CG12_4_13). Many letters (39%) described these microdeletions as 'contributing factors' to the child's condition. Results were also described as: a 'risk factor' (29%), or 'predisposing' (12%) or 'susceptibility' factor (10%). Only three (6%) described the microdeletion as the major cause of the patient's symptoms.
Discussion of uncertainty. Forty-seven letters (96%) included a discussion about uncertainty (Table 1) , the focus of this study. The most common type of uncertainty discussed was whether the microdeletion could be considered the major cause of the patient's symptoms (causal uncertainty; Table 2 ). In two letters the microdeletion was labelled as 'normal variation'. Many letters included a reference to other areas of uncertainty, most commonly difficulties in predicting outcomes for future pregnancies (31%).
Managing the future. Twenty-one (43%) letters referred to genetics as an evolving field, with ongoing improvements in technology. This was often in the context of encouraging people to return for 'an update' in genetic knowledge regarding the 15q11.2 and 16p13.11 microdeletions. The two most frequent statements relating to future genetics contact were either: offering or arranging a review appointment with a specified time-frame (eg 'We will arrange another appointment for you in our clinic in 2-3 years' time' CG8_2_11), or suggesting that the patient/family take responsibility for contacting the genetics service (eg 'I would suggest that you contact us in two to three years to see if we might have further information about this deletion' CG10_3_13). CGs described the patient as 'discharged from genetics' in only seven (14%) of the letters analysed in this study. There was a noticeable shift in practice from 2009 to 2013 with a decline in the number of review appointments arranged or offered over this period (data not shown).
Thematic analysis
We conducted a detailed thematic analysis to understand the ways in which CGs expressed different types of uncertainty. Table 3 provides an overview of themes related to uncertainty which were identified from analysis of letters. Extracts will be presented as evidence to illustrate the two main emergent themes.
The importance of knowing. CGs made comments regarding the importance for parents and patients to be aware of the VUS identified, particularly in regards to cascade testing, and future reproductive options for the parents and the child.
[Patient] will certainly need to be aware of this information before she has children of her own. She and her partner could be seen in a genetic clinic for counselling… CG11_1_10
Many encouraged patients to return to genetics before making reproductive decisions.
We would recommend that [patient] come back to see us when he is wanting to start a family so that we can discuss any new developments and knowledge about this particular deletion with him. CG9_3_12
Hope for the future. CGs expressed their hope that the future would bring more answers for patients and families through improvements in testing and in interpreting results. Regarding improvements in understanding the impact of these microdeletions, many of the letters made comments about 'the newness of microarray testing', implying this would result in improvements in the interpretation of results over time.
We discussed that SNP microarray is a new test, and more information about this particular microdeletion is likely to become available in the future. CG8_2_11
They also conveyed hope to families regarding the development and management of children with the microdeletion.
We do not expect this deletion to cause any new health problems for [patient] in the future… CGF4_3_CG10_2_13
CGs provided hope to parents of children exhibiting learning difficulties through making positive statements in their letters and by writing letters to schools to help facilitate education support.
…we would certainly be very supportive of any additional assistance that [patient] could be given at this stage to help her with her early learning and I hope that now we have pinpointed this abnormality, further assistance may be offered. CG1_4_12
Discourse analysis
CGs displayed both weak and strong epistemic stance and positive and negative affective stance when explaining VUS; however, there were clear patterns in the use of each. CGs developed stronger epistemic stance towards VUS results over time.
Epistemic stance. For the letters written between 2009 and 2010, CGs often displayed weak epistemic stance when describing the meaning of the result (discourse markers of 'uncertainty' underlined below).
I suspect that it probably could explain some of the early problems that she has had in the past. CG3_1_10
It is likely that this deletion is contributing to [patient's] learning problems and behaviour difficulties but it may not be the only cause. CGF6_2_CG10_7_13
They described the VUS as being a contributing factor, risk factor or a susceptibility locus.
Our current understanding of the 15q11.2 microdeletion is that it is likely to be a contributing factor to the type of problems [patient] has presented with. CGF2_2_CG7_2_11
Even when CGs were seemingly assigning cause to the microdeletion, they still used some mitating language.
…this deletion has probably impaired his overall learning and functioning and is probably the major cause of this. CG4_1_09
CGs also displayed a consistently weak epistemic stance in regards to predicting the phenotype of children who inherit the microdeletion.
…a child who inherits this deletion might be at increased risk of neurocognitive and neurobehavioural problems. CG10_1_12
For the letters written in the period 2011-2013 that had changed to a predominantly stronger epistemic stance, with fewer markers of uncertainty.
This means that having this microdeletion is a risk factor for having problems with learning and behaviour. CGF3_2_11 Therefore, it is considered to be a risk factor for these issues. CG8_4_13
Although there was weaker epistemic commitment during interpretation of results, CGs included stronger commitment to statements at the conclusion of the letter.
It will be important for [patient] to return to the Genetic Service when she is a young adult… CGF2_2_CG7_2_11
We found that CGs used a stronger epistemic stance when describing future improvements in genetic knowledge and technology. In the coming years our understanding of the 15q11.2 microdeletion syndrome will expand significantly. CGF2_1_CG7_1_11
Finally, the majority of CGs demonstrated a strong epistemic stance towards dissemination of information to children with the microdeletion.
[Patient] will certainly need to be aware of this information before she has children of her own. CG11_1_10
This will be important information for her when she grows up and therefore I would encourage [you] to let her know to seek genetic advice before she has children of her own. CG10_6_13
Affective stance. CGs demonstrated a negative affective stance towards diagnostic uncertainty and implications of results.
At this stage, then, it continues to be the case that we, unfortunately, do not have a specific diagnosis for [patient] . CG1_2_10
They also displayed a negative affective stance towards prenatal testing, using language to indicate their belief that these options would be undesirable.
Given the difficulty in predicting the phenotypic outcome in any given individual who inherits the 15q11 deletion, prenatal diagnosis and Preimplantation Genetic Diagnosis by IVF are typically quite difficult to counsel for and usually not requested by most affected families. CG10_5_13
Testing is available in pregnancy to detect this; however, if a baby is found to have the microdeletion, we would not be able to predict what effect if any it will have on the child, which would make any decisions about the pregnancy extremely difficult. CG8_6_11 However, doctors appeared to have more varied attitudes towards cascade testing, with some using positive and others negative affective stance in relation to this topic. Positive: "It is possible that other members of his family have the same microdeletion, and we would be happy to offer him an appointment to discuss this further". CG8_6_11
Negative: "We would not recommend that other members of [mother's] family are tested for the change on chromosome 15". CGF2_1_CG7_1_11
Overall, doctors displayed a positive affective stance when comparing the future of genetic knowledge and technology with that which is currently available.
It is possible that in the future when our genetic testing is even better than it is today, we will be able to point to other variants which have played a role for [patient] as well. CG1_1_12
Focus group
Six CGs and two CG fellows participated in the focus group. Discussion was based around findings and interpretations from the letter analysis, outlined in Table 4 . The description of the microdeletion was discussed in detail in the focus group and is presented below. CGs attributed this evolution in language to seeing more families with the microdeletions as well as becoming more confident in the growing body of literature describing the phenotypic impact of the microdeletions. However, they all believed that there was still uncertainty around whether the microdeletion could be described as 'the cause'.
CGs discussed that much has been published in recent times regarding the 15q11.2 and 16p13.11 microdeletions and they believe they are no longer considered CNVs of uncertain clinical significance at a population level. CGs reported changing their language to reflect that, moving from describing them as uncertain to using descriptors such as 'contributing factor' or 'risk factor' when communicating with patients, and often 'susceptibility locus' when communicating with each other.
I don't think we use the term uncertain clinical significance inhouse because it's too non-specific…so I think the 'risk factor', However, despite recent advances in knowledge about the microdeletions, CGs felt uncertainty remained regarding how much weight could be attributed to the microdeletion as 'the sole cause' of ID, DD or neurobehavioural symptoms in their patients.
…because you do have findings that are really uncertain and in a way I don't think of these in that way anymore…I think we did when they…first came along…whereas now with these we're more confident…I guess the main question is when you're seeing a child with this spectrum of disorders is whether this is 'the cause' or something else. CG6
The thematic analysis of the focus group discussion yielded a rich array of themes (Table 5 ) and two major themes will be detailed.
Feeling overwhelmed by the volume of VUS
Coping involves changing clinical practice. CGs believed that the greater volume of VUS they encountered influenced multiple aspects of their practice, including making fewer offers for review appointments and cascade testing.
We've had to move from karyotype abnormalities which are less common and more pathogenic, as a stereotype, through to susceptibility things. We can't possibly manage the volume of-… and so we've had to shift our practice according to that sort of reduced pathogenicity. CG5
They described feeling like they were 'drowning' (CG5) in VUS results and spoke about offering fewer review appointments as a way of coping.
…our practice has shifted…to put the ball back in their [parents'] court a bit more…mostly in recognition of the swamping of our clinic with microarray changes… CG6 Feeling compelled to disclose information Cascade testing ' …we're just anxious to start out with…that we had this tool, we could test people and that they could get some benefit from knowing the result if they were symptomatic and…it was difficult to withhold testing…' CG4
Prenatal testing 'I feel like I do have to tell them that this will be present in 50% [of potential
future pregnancies] because they might go away and have prenatal for another reason and then we've had people that have been surprised that…it's there again so I feel I do have to give them that 50% that it will be there…that we can do the testing for it…' CG2 Feeling overwhelmed by the volume of VUS and disempowered by results of uncertain clinical significance Coping involves changing clinical practice 'I think it's also we've had to move from karyotype abnormalities which are less common and more pathogenic, as a stereotype, through to susceptibility things we can't possibly manage the volume of …and so we've had to shift our practice according to that sort of reduced pathogenicity…' CG5 Turning uncertainty into an opportunity for hope 'I always feel with these results, that I don't actually have good information to give them about their child's future so I think this is in a way trying to move that into "we're not able to help you now but we may be able to help you better in the future"' CG4 Concerned by perceived lack of control Trying to pre-empt the thoughts, feelings and actions of others '…you don't want them not wanting to go through another pregnancy because they're worried about this occurring again, and so you're emphasising that it may not be as severe next time because there are these other factors that may not be inherited necessarily next time, so they're not sent away with this burden…' CG3
Feeling a sense of responsibility towards the family and actions of others '…obstetricians might over-call a copy number change and we would have a… different understanding so we're sometimes trying to put our little two bobs' worth in, to sit along-side a more black and white view'. CG6 Wanting to validate and normalise the patients'/ families' experiences Wanting to validate decisions 'might have gone, "gee we really, that sounds a terrible idea" you know, "we wouldn't want to do that" and then…in the letter you're backing up their decision, you're validating their own decision, whereas if you had a couple that said, "there is no way in the world I would not have a test again for this", you wouldn't necessarily write "most people don't undergo testing" you might say "this is a difficult decision but if you decide that that's what you want we're able to help you, or support you in that decision"' CG4
Wanting to normalise the experience '…you often get a healthier parent with a microdeletion, an unhealthy child and a spouse to the parent who carries it, who may or may not have vindictive or emotional feelings about the fact that their child has this, and I think it's important to try and say that there is an experience of these things that's similar to your family in the medical literature and reports. For me it's about normalising the family's experience'. CG4
Turning uncertainty into an opportunity for hope. CGs recognised that VUS often challenged their ability to provide solutions for patients and families.
…families come hoping…for us to deliver…all the way back from a cure to organising…specific behavioural interventions, having some sway with how much funding they get. We don't provide that, we don't even provide certainty CG6 However, doctors also described uncertainty as something that could be used positively as an opportunity to provide patients with hope.
I always feel with these results, that I don't actually have good information to give them about their child's future, so I think this is in a way trying to move that into 'we're not able to help you now, but we may be able to help you better in the future'. CG4
Another CG described using the uncertainty associated with predicting phenotype as a way of reducing patients' or parents' anxiety regarding future pregnancy outcomes.
…it's also managing their anxiety… and so you're emphasising that it may not be as severe next time… CG3
Concerned by a perceived lack of control CGs expressed concern about the lack of control they had over how patients, families and non-genetics health professionals responded to VUS.
Trying to pre-empt the thoughts, feelings and actions of others. CGs worried that some paediatricians were not accurately interpreting CMA reports of uncertain significance, and therefore those patients were missing the opportunity to be referred to a genetics service.
I've had a couple of conversations with the general paediatricians recently and they're saying, 'oh, you know, no, I'm not referring these, it's just an uncertain result, it's nothing'. Some of them are just ignoring them. CG2
CGs also described trying to pre-empt what patients might think or feel about a range of issues including receiving the summary letter, being a carrier of the microdeletion, future pregnancy, the possibility of prenatal testing and access to funding. One doctor described modifying their letters 'depending on the parents' distress [during the consultation] and my anticipated impact of the letter…' (CG4).
They reported using language that aimed to dissuade patients from prenatal diagnosis in an attempt to pre-empt the patients' possible interpretation of the offer of testing:
…we are countering the fact that the patient can see the offering of a test as an endorsement or a recommendation or us saying they should do that so we're kind of trying to say 'well yes, you can test for this but this is not necessarily a good idea (CG5).
Feeling a sense of responsibility towards the family and actions of others. When writing their letters, they felt a sense of responsibility towards ensuring positive outcomes for their patients and families. For example, trying to dissuade from prenatal testing in order to reduce the risks associated with an invasive procedure.
…you don't want them not wanting to go through another pregnancy because they're worried about this occurring again, and so you're emphasising that it may not be as severe next time because there are these other factors that may not be inherited necessarily next time, so they're not sent away with this burden… CG3
When not offering a review appointment, CGs would still encourage patients/families to contact them at any point because they wanted to end the letter with a statement 'that provides them [family] with a way forward, it's not discharging' (CG6). CG1 also spoke about providing parents with some options for the future because 'parents come wanting to know what to do, at least you can…include a recommendation to see the general paediatric team regularly…so they've got a place to go next'.
DISCUSSION
CGs devoted most of the letters to explaining the test result and discussing the associated uncertainty, the main category of which was whether the microdeletion could be considered 'the cause' of the patient's phenotype. They also included statements regarding the predictive uncertainty related to the VUS. Over time, statements related to the VUS had more epistemic certainty as more evidence emerged and CGs became more confident of their interpretation. Findings from the focus group identified that doctors' letter-writing was influenced by a range of factors, related to both practical concerns, such as availability of resources, and emotional concerns such as trying to minimise anxiety for their patients/families.
Discussion of causal uncertainty
Almost all letters included some reference to causal uncertainty related to the microdeletion and the patient's phenotype. Doctors were hesitant to assign causality, with only 6% of those letters referring to the VUS as the main explanation for the patient's symptoms. Interestingly, previous studies have found that parents of children diagnosed with a VUS are likely to assign cause to the finding, 22 even following a consultation with a VCGS genetics specialist 23, 24 where they would likely have received a summary letter. Studies have also found that many parents experience a sense of relief once they know 'the reason' for their child's problems, even when the result is a VUS, and that they felt it helped them to accept their child's symptoms. 23, 24 The 'newness of microarray testing' Describing CMA testing as 'new' occurred in letters written from 2010 to 2013 and by seven individual doctors. This language is consistent with a previous study which found doctors use statements such as 'this testing is still new' in order to provide context for the patient/family regarding the source of uncertainty. 25 Furthermore, Pereira 24 and Wilkins 23 have suggested that parents of children diagnosed with a VUS valued the CG providing context around the 'newness' of CMA testing. The notion of providing context for uncertain findings by using words such as 'new' and terms such as 'evolving understanding' was confirmed by the doctors in the focus group. Notably, they also felt that this was a way of mitigating any potential discrepancies between current and future management of patients with 15q11.2 and 16p13.11 microdeletions. This could relate to the concept of doctors trying to reduce medico-legal risk. 26 Contextualising their lack of certainty may be an attempt to reduce their responsibility.
Review appointments
Analysis of the letter content revealed a trend over time towards offering fewer follow-up appointments to patients with chromosome 15q11.2/16p13.11 microdeletions. When exploring possible interpretations for this trend during the letter analysis, two explanations were considered most likely: resource constraints and an increasing understanding of the inherent phenotypic variability of 15q11.2/16p13.11 microdeletions. It was also reasoned that the increased knowledge of chromosome 15q11./16p13.11 microdeletion phenotypes and penetrance 27 would equate to a decrease in the need for further clinical evaluation within review appointments. When asked to comment on this trend, doctors in the focus group confirmed the above interpretations, specifically stating that chromosome 15q11.2/16p13.11 microdeletions are no longer considered of uncertain clinical significance at a population level. Doctors described feeling that they were 'drowning' in VUS and commented that they were trying to reserve appointments for patients where it would offer the most clinical utility. However, as many studies have consistently found, adequate follow-up is associated with improved psychosocial outcomes for patients and their families who value follow-up appointments for a range of reasons beyond clinical utility. 23, 24, 28 Providing hope Doctors demonstrated a strong epistemic stance towards future improvements in technology and knowledge suggesting strong commitment to these statements. This strong epistemic stance may suggest that doctors are confident the improvements will eventuate. Doctors are perhaps optimistic about this because evidence to date suggests that improvements in genetic technology, and therefore diagnostic potential, will continue to develop. 29 In fact, this is the case with whole exome and genome sequencing currently being implemented into clinical practice. 30 Doctors may also display a strong epistemic stance to provide hope to patients/families that the future holds a more certain outcome. This could be seen as a positive practice, and perhaps something that doctors have learnt through their clinical experience, as studies show that patients who perceive uncertainty as an opportunity for hope may demonstrate better adaptation to challenging circumstances. [31] [32] [33] Doctors in the focus group supported the above interpretations regarding hope. Some doctors also reported being explicitly aware of using concrete statements about the future as a way of reframing current uncertainty as hope for the future.
CONCLUSIONS
From the multi-layered analysis of both the letters and focus group discussion, it appears that CGs in this study are confident with the description of chromosome 15q11.2/16p13.11 microdeletions as 'contributing factors' towards their patients' phenotype; however, they remain hesitant when predicting phenotypic outcomes, particularly in relation to prenatal testing. Importantly, this study found that many components of their letter-writing were influenced by doctors' desire to provide hope and 'a plan for the future' in the face of uncertainty. This study also found that there is a growing role for genetic counsellors in managing the needs of patients/families where a VUS has been diagnosed, particularly in conducting review appointments.
Implications for practice Doctors in our study reported feeling overwhelmed by the volume of VUS results and no longer able to offer review appointments to every family; however, studies have consistently found that patients perceive greater follow-up as beneficial when receiving a genetic diagnosis such as a VUS. 23, 34, 35 In cases where clinical evaluation is less important, genetic counsellors could take the role of providing follow-up. Contact with a genetic counsellor following their consultation would offer opportunities to address misunderstandings and facilitate positive adaptation in the patient and their family, which is central to the genetic counselling process. 36, 37 Genetic counsellors are experienced at working with patients and their families to manage uncertainty and many have already begun adapting to managing the uncertainty associated with VUS, including the prenatal setting. 38 At VCGS genetic counsellors are now taking a leading role in management of patients with a CMA VUS. This shift in workforce will assist in managing the greater number of VUS diagnosed by CMA testing and whole exome/genome sequencing technology.
Limitations
This was an exploratory study to document and understand CGs' letter-writing practices when faced with VUS. Results may not be generalisable to all CG practices and settings. The use of a focus group could be a source of bias as participants may be reluctant to speak out in front of colleagues. 39 Less experienced doctors may have felt constrained and not able to contribute as freely as more experienced doctors.
Future directions
Letter-writing is an integral component of practice for genetic health professionals and this study has evaluated the use of consultation summary letters to communicate uncertainty regarding VUS from CMA testing. It would be useful to evaluate the effectiveness of the letters in communicating uncertainty by surveying opinions of stakeholder groups such as referring doctors, patients and their families. These findings can be used to potentially improve the written communication of CGs and genetic counsellors. This is an important area for continued research, as the implementation of new sequencing technologies will continue to give rise to results of uncertain clinical significance.
